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Abstract
This paper presents a conceptual framework aiming to better research, understand and
develop Green IT within organizations. Based on a literature review on Green IT, regarding
the concepts of responsibility and sustainability, we propose an initial framework with five
dimensions: ethical, technological, economical, social and environmental. These dimensions
compose Green IT strategies and practices. Additionally, the framework considers that
environmental changing requirements, strategic requirements and dynamic capabilities are
the forces which move organizations toward green practices and foster innovation. This
framework is part of a five-year horizon project that began in 2009 and aims to contribute to
the theory in the field, having as initial goal to identify the constructs associated with Green
IT.
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1. Introduction
The subject of sustainability has been evidenced as a central concept associated to the
expectations of social and environmental performance improvements, related to actions of
organizations (and human beings). Global sustainability can be defined as the ability to meet
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the needs of the present without compromising the ability of future generations to meet their
own needs (WCED, 1987), seeking the human development in an inclusive, egalitarian,
prudent and safe way. A sustainable company, therefore, contributes to sustainable
development bringing forth, simultaneously, economical, social and environmental outcomes
– known as the three pillars of sustainable development (Hart & Milstein 2003). In this
landscape, one of the trends in the discussion of sustainability is the idea of Green IT (GIT).
GIT can be seen as the study and practice of designing, manufacturing, using, and disposing
of computers, servers and associated subsystems, efficiently and effectively with minimal or
no impact on the environment. It also strives to achieve economic viability, addressing
energy efficiency and the total cost of ownership, which includes the cost of disposal and
recycling (Murugesan, 2008). Lamb (2009) defines GIT as the study and practice of using
computing resources efficiently, agreeing with the definition which many companies
commonly refer to: GIT is data center efficiency (Molla, 2008). However, GIT can be seen as
more than that - it is expected that information and communications technologies (ICT)
provide organizations means to turn their core business into green business. Through
utilization of ICT, e.g. in the form of monitoring tools of carbon emissions and water
consumption, organizations may reduce their carbon footprint. This leads to a deeper and
wider understanding of GIT, considered as the ability of an organization to apply
environmental sustainability to different IT technical infrastructure elements (design,
production, sourcing, use and disposal) and the human and managerial components involved
(Molla, 2009).
Organizational motivation for GIT can be based in the context of ecological sustainability
with eco-efficiency, eco-equity and eco-effectiveness, as in the definitions brought by Chen
et al. (2008). These concepts were further developed by Molla (2009). But it is still not clear
what the main elements must be considered regarding GIT. There is an on-going process of
GIT adoption by companies; nevertheless, there is still lack of knowledge about what
elements GIT involves and which interrelations those elements have. Also the idea of
sustainability lying behind GIT should be addressed.
In this short paper we argue that a framework concerning GIT can be helpful to the
development of such concept and to align the various attempts and projects regarding GIT.
The framework proposed here seeks to shed some light into the multidisciplinary nature of
GIT, based on a broad definition of sustainability. In this way, the goal is to contribute to the
current literature bringing forth the importance to consider the elements of the framework in
GIT discussion.
The following chapters are organized as follows: chapter 2 presents a brief literature review
on GIT. Chapter 3 presents a proposal of conceptual framework to understand and analyze
GIT. Finally, chapter 4 comments on future work.

2. Overview on Green IT
IT is responsible for costs associated to energy consumption in a great extent (e.g. in
Australia, ICTs contribute for over 1.5% of the national CO2 emissions) (Molla, 2008), so
organizations seek GIT actions as a way to reduce their carbon footprint as well as to reduce
their expenses in energy. On the other hand, the technological development has the potential
to turn non-clean technologies obsolete. As an example, the wireless advance is reducing the
need of physical wire infrastructure, contributing to reduce raw material consumption with
elevate effect over the environment (Hart & Milstein 2003), therefore reducing costs and
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aggregating value by the high mobility perceived by customers. Also, the development of
analytic tools and information systems that support decisions with a focus on energy
consumption reduction, and the implementation of systems to manage and neutralize carbon
emissions generated by business practices may be actions correlated to GIT strategy (Molla,
2008). So, GIT can be faced as an opportunity to enable the application of green practices,
developing sustainable and responsible business in the social and environmental contexts and
adding competitiveness to the organization. For most companies, the major question is not
upon adopt or not GIT, but rather how to do it (Marcus & Fremeth 2009).
GIT may be understood as consisting of several elements, as presented in Table 1. In a wider
context, GIT can be found as a milestone for responsibility and sustainability, as proposed in
this paper (Figure 2). Associated to pressure for non-palliative environmental solutions,
strategic requirements (Marcus & Fremeth 2009; Siegel, 2009) and value generation for
stakeholders are added to organizational demands. In this sense, organizations need to
address green practices strategically, aligning the GIT adoption to its strategy and in response
to the environmental pressure (Hart & Milstein 2003), realizing that the benefits for the
adoption are associated with how these practices will be adopted (Ambec & Lanoie 2008).

Table 1: Elements associated with GIT and their related constructs.
Nevertheless, the GIT competencies can be seeing in the intelligent use of resources; in
process, products and services innovation; and in business model redefinition (Hart, 1997;
Marcus & Fremeth 2009). Based on Bowen et al. (2001) results that the intern development
of capabilities and competencies was the main factor to support green supply chain best
practices implementation, we could argue that the development of GIT competencies is
directly related to the success on implementing GIT practices. For such, processes to foster
and develop dynamic capabilities are central in the continuous management of resources and
organizational capabilities, developing competencies, enabling organizations to adapt
themselves and, at same time, explore opportunities which are consequence of environment
changes, thus, contributing to obtain and sustain competitive advantage in the long term
(Teece, 2007).

3. A Framework Proposal
The conceptual framework to contextualize GIT is proposed in Figure 2. Ethical,
environmental, social/organizational, economical and technical elements are presented here
as fundamental components for sustaining GIT strategies and practices, all of them regarding
3

the broad concepts of responsibility and sustainability. These strategies and practices are not
static, since they are continuously evolving, being influenced by the environment (and its
requirements), by the strategy of the organization and by the organizations’ development of
dynamic capabilities. As an example, external pressure is one of the key requirements for
adoption of GIT practices (Molla, 2009). Eco-equity, through increased certainty,
transparency and emotivity (Chen et al. 2008), conduces organizations to a mindset change.
We argue that by understanding the relationship among the elements depicted in the
framework (Figure 2) within GIT strategies and practices, organizations can build wider
paths towards business sustainability. Following, each of the elements in the framework is
shortly addressed.
At the picture’s center ‘Responsibility’ and ‘Sustainability’ appear as the core issues in terms
of present and future of the society and organizations (Hart, 1997; Hart & Milstein 2003),
being central matters of the current discussion on academic and business communities.
However, responsibility/sustainability does not characterize a one-dimensional phenomenon.
They are depicted here as composed of environmental, social, technical, economical and
ethical factors. These factors are not random, they are originated from various types of
pressures for change (i.e. climate change, customer demands, government and nongovernmental organizations (NGOs) pressure), with both external and internal influences,
like stakeholders pressure (Marcus & Fremeth 2009; Siegel, 2009).
The ethical and environmental elements are related to: a naturalist sense, a moral sense and
an environmental sense. However, these subjects cannot be addressed by unbalanced
reasoning - it is true that Nature does not serve the man, and humanity is just one of its
possible ramifications. So, in the competition for efficiency between human groups, the
selection criterion is the same of the evolutionary development: the best adaptation to the
reproduction of life. In this sense, GIT are means of implementing the possibility of
extending the maximum decent of each one and well being that future generations can enjoy.
To the extent that available resources are limited, it takes commitment and savoir-fare: the
pressure for growth is constant, no matter the advances achieved, and so, resources are
subject to scarcity. In the delineation of a civilization even more efficient, high costs are
involved, be they environmental or human.
The social, organizational and economical elements address practices toward matching goals
such as Environmental Social Responsibilities, Environmental Management Systems and ISO
14001/18000 certifications. They also refer to considerations regarding best practices,
cultural differences, profitability, efficiency and effectiveness. A narrow economic view
advocates that an organization should implement green practices only if such activities
compliment organization’s business and increase profitability or shareholder wealth (Siegel,
2009). However, the GIT strategy entails economic, social and organizational factors at the
same time, besides the ethical and environmental factors. Thus the core point is to associate
the significant necessity of adoption of GIT practices to economic and strategic interests. As
pointed, GIT can contribute significantly to corporate strategy as a source of competitive
advantage. On the other hand, failure to cope with environmental requirements, placed by
other organizations implementing green practices can claim a high strategic price. A way to
match these requirements is the development of GIT capabilities (Marcus & Fremeth 2009).
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Figure 2:
2 Green IT conceptual framework
Also, technical elements are
re strongly associated to GIT.
GIT. Change, adapt and create
technologies which may support sustainable products and services (Watson et al. 2009), as
well as contribute to reduce the environmental impact caused by organizations, help to
develop new business models, creating new supplying technologies in order to change value
chain relations and promote sustainable
sust
innovations (Nidumolu et al. 2009). Fundamentally,
information technologies can break the trade-off
tra off between content and coverage of
information (as Internet did) and also reduce consumption of natural resources. If used in a
context of green management,
ment, GIT can be an enabler of sustainable, environmental friendly
economic initiatives.
Organizations can develop GIT
GIT capabilities through Dynamic Capability Processes, e.g. in
order to deal with environmental changing requirements related to adoption of green practices
can be developed GIT
IT practices (Molla, 2009), under a strategic perspective. Competitive
factors are responsible to change organizations through adaptations to their businesses. Clean
technologies, pollution prevention, product stewardship and sustainability vision (Hart, 1997)
are examples of strategic perspectives that organizations should foresee in order to become
competitive. These perspectives also influence the continuous construction of GIT strategies
and practices.
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4. Future Work
The conceptual framework presented here is part of an ongoing research. Therefore, it is early
to draw conclusions. Nevertheless, the proposed framework gives a possible foundation to
drive the research about GIT and its relationship with the context of organizations and its
stakeholders. Understanding how the constructs presented in the framework are interrelated
and how they influence organizations and, widely, the society, will enable us to create new
business models, built on sustainable ways, and create a platform for next practices
(Nidumolu et al. 2009). The main idea behind this model is to contribute to a holistic
perception of the factors which affect and are affected by GIT, and, therefore, provide
organizations a roadmap towards a sustainable development in which ICTs play a central
role.
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